Introduction
Transplantation, and in particular living donor kidney transplantation (LDKT), is considered the optimal therapy for end-stage renal disease (ESRD) [1] . The advantages of LDKT for the recipient include an increased quality of life [2] and superior clinical outcomes compared with dialysis [3, 4] . Despite this, only 39% of kidney transplants in Canada and 23% in the USA are from a living donor. Although the rates of living kidney donation have grown in the last decade, waiting lists for kidney transplantation have also grown as the incidence of ESRD has increased [5, 6] . The number of deceased organ donors will never meet the demand, no matter how efficient the retrieval process [7] , therefore there is a need to increase the rates of kidney transplantation by increasing the number of living organ donors.
The low rate of LDKT, despite the advantages, suggests that potential recipients may experience barriers to seeking a transplant from a live donor. A limited number of studies in select patient populations have suggested potential barriers are related to the broad categories of knowledge, the ability to ask, guilt and fear [8] [9] [10] [11] [12] [13] [14] . Recipients who understand the risks and benefits of LDKT to both the recipient and donor are more likely to support LDKT [8] . 'Asking' for a kidney has been identified as a potential barrier in that recipients express reluctance and discomfort at having to ask someone to donate [9, 10] . Also, commonly noted are fears for the donor's health [11] , fear of a negative response [11] [12] [13] [14] , as well as feelings of guilt and responsibility towards the donor [11, 12] . Despite these previous studies, a validated questionnaire in a Canadian setting has not been administered to eligible kidney transplant candidates to address barriers to LDKT. Patients, who are predominantly Caucasian in a publicly funded health care system, may have different barriers to selecting living donation as a treatment option.
We previously developed and validated a questionnaire to assess and explore in greater detail barriers to living kidney donation in eligible transplant candidates [15] . By administering this questionnaire to patients with ESRD eligible for a kidney transplant, we aimed to further elaborate on the previously identified barriers to living kidney donation. Since health education for the 'donor' has been shown to increase LDKT rates [14] , a better understanding of why candidates do not seek living donation could lead to targeted strategies to increase discussion of living donation with potential donors and ultimately increase living donation rates.
Materials and methods
Questionnaire development has been previously described in detail [15] . Briefly, we developed a questionnaire to identify barriers that kidney transplant candidates may experience when seeking a living donor which demonstrated content and face validity as well as reproducibility. We conducted a single centre, cross-sectional survey of kidney transplant candidates using this questionnaire to identify barriers to LDKT.
Eligible subjects
We used the Southern Alberta Renal Program database [16] to identify all patients eligible for a kidney transplant and active on the transplant waiting list. This database captures all patients in Southern Alberta (catchment population 1.5 million) managed by a nephrologist for their chronic kidney disease. Patients eligible for kidney transplant receive information about living donation both from their nephrologist (either prior to or after commencing dialysis) and from their transplant nephrologist once they have been referred to the transplant programme. Eligible patients included those already on dialysis, as well as potential pre-emptive transplant patients not yet requiring renal replacement therapy. We excluded patients if they were <18 years of age, had significant cognitive dysfunction or if they could not read and understand English.
Administration of questionnaire
Patients attending in-centre haemodialysis were contacted in person and invited to participate; all other patients, including those who were not on dialysis, who lived out of town or who were on a self-care dialysis modality, were mailed a questionnaire with a stamped, self-addressed envelope. Non-respondents were sent a follow-up reminder letter after 2 weeks, followed by another questionnaire and self-addressed stamped envelope 2 weeks later. Subjects who still did not respond were considered to have declined participation.
Our questionnaire comprised 10 individual items assessing potential recipients' knowledge related to living donation, specifically the availability of living donation as a treatment option within the renal programme, understanding living donation and knowing the benefits and risks to recipient and donor [15] . Participants rated their degree of agreement with each statement using a five-point Likert scale (from strongly agree to strongly disagree)
. Five additional open-ended questions were included addressing the categories of opportunity, guilt and fear as potential barriers to LDKT. The questionnaire also collected basic demographic information including gender, age (20-year age groupings), marital status, employment status, dialysis status and length of time on dialysis (<1 year, 1-4 years, >4 years). We also asked potential recipients if they had discussed living kidney donation with family and/or friends (yes or no). Patient consent was implied with the completion of the questionnaire.
Analysis of qualitative responses
Qualitative questionnaire items were analysed using inductive coding, rather than a priori codes. Inductive coding initially involves transcribing and summarizing free-text data, after which the data are divided into meaningful analytical units, or codes [17] . A single rater (L.B.) transcribed the data, and two raters (L.B. and B.H.) then encoded the data independently. Interrater agreement was assessed using the kappa statistic [18] .
Statistical analysis
We performed exploratory principal component factor analysis on the individual questionnaire items to assess discriminant validity. Factor analysis is a method for reducing a set of items to a smaller number of underlying principal components and to uncover the latent structure of the items [19] . These underlying principal components then imply ways to combine variables, simplifying subsequent analysis [20] . Factor analysis can evaluate discrimination by testing statistically whether two or more items differ. Items are considered to be measuring different constructs if they load most heavily on different principal components [21] . Items that load most heavily, or 'converge', on the same principal component are considered to be measuring the same construct. We used factor analysis with all quantitative items (knowledge domain). We did not include the items for fear, guilt and opportunity as we believed these constituted separate domains. Components with eigenvalues greater than or equal to 1 were retained (Kaiser rule); factors with low eigenvalues contribute little to the explanation of variance in the variables. We then performed factor loading (analogous to a correlation coefficient) on extracted factors, followed by factor rotation and used a cut-off threshold of 0.5 for factor loading. Factor loadings below 0.4 are considered to be 'low' and above 0.6 are considered too 'high' for exploratory factor analysis [22, 23] .
Logistic regression analysis was then undertaken for the outcome of having discussed living donation with family and/or friends. Independent variables considered were the components identified through the factor analysis, demographics and the coded qualitative data that were associated with the outcome of interest in a univariate analysis (P < 0.15). All analyses were two sided, and P-values <0.05 were considered statistically significant. Statistical analyses were performed using STATA SE version 11.0 software (Stata Corporation, TX, USA). The Conjoint Health and Research Ethics Board at the University of Calgary approved the study protocol.
Results
Of the 196 eligible subjects invited to complete the questionnaire, 145 questionnaires were completed for a response rate of 74%. Among subjects completing the questionnaire, the majority were male, over the age of 40 and married. Approximately two-thirds of the patients were on dialysis (either self-care or in-centre haemodialysis), with the majority (74.7%) on dialysis for <4 years (Table 1) .
Qualitative survey results
One hundred and forty-four questionnaires contained completed qualitative responses. Data were missing in one questionnaire for the qualitative portion; this person was excluded from the analysis. Inter-rater agreement for the coding of questionnaire data was excellent (kappa statistic 0.91) [24] and resulted in the identification of eight separate codes, for the three qualitative categories of opportunity, fear and guilt (Figure 1 ).
Quantitative survey results
From the 10 questionnaire items assessing knowledge, we collapsed the five Likert categories into two: strongly disagree, disagree and neutral were combined and agree and strongly agree were combined [25] . The eight codes identified from the qualitative questions were combined with the 10 quantitative questionnaire items, and divided into four categories: knowledge (about living kidney donation), opportunity (has family or friends that can donate), fear and guilt ( Figure 1 ). All categories were used in subsequent analyses as potential barriers to discussing and identifying LDKT.
Barriers to living kidney donor transplantation. The proportion of respondents who agreed or strongly agreed with each item in the questionnaire, and those who expressed the sentiment in the qualitative proportion, is shown in Table 2A and Table 2B , respectively. The most frequently reported barrier (71%) was not knowing how to ask someone for a kidney. Nearly 65% of respondents reported that they had family and/or friends that could potentially donate a kidney. Over 90% of respondents reported at least one fear (either for themselves or for the donor) and just under 60% reported feelings of guilt (either for asking or for needing the transplant).
Factor analysis. The factor analysis identified four principal components (eigenvalues = 2.83, 1.49, 1.25, 1.09), from the 10 variables representing knowledge in the questionnaire. These four components accounted for 76.7% of the total variance. Based upon the pattern of factor loading observed, these four components were considered to represent 'knowledge of transplant options, risks to the living donor, short-term benefits of living donation and knowing how/why to begin the living donation process'. Each variable contributed equally to the component and was dichotomized for the analysis. Table 3 presents the variables from the questionnaire, the four principal components and their loadings after rotation; only variables with factor loadings >0.5 are presented for clarity.
Unadjusted analysis. Overall, 116 study subjects reported discussing living donation with a family member or friend. Baseline characteristics of these subjects were similar to the overall sample (Table 1) . Results for the univariate analysis of demographic characteristics, principal components (as identified above) and the qualitative categories of guilt, fear and opportunity with the primary outcome of having dis- Statements have all been worded in the negative for ease of presentation. In the original questionnaire, statements were randomly reversed between positive and negative. cussed living donation are shown in Table 4 . None of the socio-demographic variables was associated with discussing living donation with a family member or friend in this univariate analysis. Those who responded that living donation is not associated with significant increased long-term health risks to the donor were more likely to have discussed living donation [odds ratio (OR) = 3.40, 95% CI 1.17-9.46, P = 0.01]. As well, those who understood how and why to begin the living donation process were more likely to have discussed living donation (OR = 4.21, 95% CI 1.41-12.04, P = 0.002). Although not statistically significant, those who expressed either guilt for needing a transplant or guilt for asking for a transplant were less likely to have discussed living donation with a family member or friend.
Adjusted analysis. Multivariable logistic regression was then undertaken using those variables with a P < 0.15 in the univariate analysis. The results for the multivariate analysis for the outcome 'I have discussed living donation with a family member or friend' are shown in Table 5 . Patients who agreed or strongly agreed that donating does not increase the risk of ESRD or hypertension in the donor were almost four times more likely to have discussed it compared with those who didn't know (OR = 3.77, 95% CI 1.40-10.12, P = 0.01). Similarly, patients who knew how to contact the living donor programme and that living donors have better allograft survival were almost five times more likely to have discussed living donation compared with those who didn't know (OR = 4.62, 95% CI 1.70-12.59, P = 0.003).
Discussion and Conclusion
In this survey of patients with ESRD eligible for a kidney transplant, we identified two attributes that were associated with having discussed living donation with a family member or friend: knowing the risks to the living donor and knowing how and why to begin the living donation process. These results suggest that providing appropriate information about living donation, which can be delivered Eigenvalues correspond to the total variance accounted for by each factor. The sum of all eigenvalues is equal to the total number of variables (note: not all eigenvalues are presented in this table). Indicates the relative weight of each factor in the total variance. LD = living donation. within a structured educational intervention, could influence the decision to discuss and seek a living donor. Our study is the first to use factor analysis to identify which components of knowledge of living kidney transplantation are associated with discussing living donation with a family member or friend. In our study, over 80% of respondents stated that they had discussed living donation with a family member or friend, but less than half had identified a living donor, which is consistent with local rates of living donation. Knowing how to ask was the most prevalent barrier identified by study subjects, a finding consistent with previous studies. There are several reasons that may influence a recipients' ability to ask. Recipients have indicated that the decision to donate should be made by the donor and that the recipient should not ask for a kidney [26] . Zimmerman et al. noted that patients who had identified a living donor, compared with those wait-listed for a deceased donor, found it more appropriate to ask for a kidney [8] . Knowing how to ask for a kidney clearly is an important topic, in fact deceased donor organ requestors are trained to ask families sensitively and appropriately [27, 28] . This principle could be applied to candidates of renal transplantation to teach them how to ask for a kidney.
Our measures of knowledge, both knowing the risks to the donor and knowing how and why to begin the living donation process, were strongly associated with having discussed living donation with a family member or friend. Our results corroborate those of Gourlay et al. [26] who found that waiting list patients with higher knowledge and belief scores were more likely to have a family member who expressed interest in donation. This raises the issue of the content to provide in education sessions as other studies have found that increasing a patient's knowledge about LDKT will not, by itself, lead to more living donor kidney transplants [29] nor will a candidate's knowledge about the benefits of LDKT increase identification of donors [30, 31] or discussion of LDKT with their nephrologists [32] .
Although risks to the donor are not zero, they are low. In a review of 871 donors, only 8.2% suffered a complication and of these, only 0.2% were considered major [33] . Not surprisingly, transplant candidates willing to consider living donation are more likely to understand the risks and benefits of LDKT [8] . Patients who refuse offers of living donor kidneys often cite concern for perioperative complications for the donor [8] . Furthermore, recipients may overestimate donors' surgical pain and recovery time [34] . The fact that recipients overlook their own advantages to living donation due to concerns for the donor highlights the need to focus on the health risks to the recipient should they stay on dialysis to wait for a deceased donor kidney [8, 10] . Education should therefore encompass more than just increasing the general knowledge and understanding of living donation, but address directly the risks to the donor, particularly given the availability of laparoscopic nephrectomy [35] , and the short-term benefits of living donation, the specific items identified in our survey.
Our study is not the first to note the guilt present in patients with ESRD. In a study of recipients of deceased and living donor kidney transplants, feelings of guilt around donor morbidity and financial hardship were prominent for recipients of LDKT [36] , as was the unwillingness to burden a loved one [12] .
Our study has limitations. First, we did not translate our questionnaire into other languages, which may limit generalizability to the English-speaking population. In addition, those who did not respond may have been less knowledgeable or less interested in transplant. However, we feel our sample adequately represents this population as the response rate was high, and the baseline characteristics are representative of other kidney transplant programmes [37] . Finally, our study had a cross-sectional design, measuring the different categories and the outcome at one time, indifferent to a candidates' course in the transplant evaluation and wait time process as well as irrespective of their source of knowledge (though we did examine results by time on dialysis). A patients' decision to pursue living donation may change over time and should be explored for optimal education opportunities. Furthermore, it is not clear from this study design whether those who pursue LDKT obtain knowledge prior to the transplant to realize their objective or whether it is a consequence of their decision to seek this treatment. Future studies examining this prospectively will be useful to informing programmes.
There is a large pool of potential living donors not being utilized, as two-thirds of respondents stated that they had family or friends who could potentially donate. Knowing the risks to the living donor and knowing why and how to begin the living donation process were associated with having discussed living donation with a family member or friend. Educational interventions aimed at not only increasing knowledge about living donation and the benefits but also teaching patients how to ask for kidney, alleviating guilt both pre-and post-transplant and addressing fears for both the recipient and the donor may increase the likelihood of a recipient discussing and identifying a LDKT, and should be assessed in prospective studies.
